Norepinephrine content in the paraventicular nucleus of the hypothalamus as a function of photoperiod and dopaminergic tone.
The decline in the release of various anterior pituitary hormones, particularly prolactin (PRL), as a result of exposure to inhibitory, short-day photoperiods in long-day breeders is a well-documented phenomenon. This alteration in the hypothalamic-hypophyseal-gonadal axis is largely controlled by changes in the duration of the nocturnal melatonin pulse secreted by the pineal gland. Increased duration of melatonin secretion serves to increase the inhibitory activity of the tuberoinfundibular dopaminergic (TIDA) neurons, which in turn suppress PRL release and synthesis. However, other hypothalamic factors also appear to stimulate anterior pituitary function, working in concert with changes in TIDA activity to modulate circulating PRL levels under different photoperiod conditions. Past work from this laboratory has suggested that neurochemical changes at the level of the hypothalamic paraventricular nuclei (PVN), particularly changes in norepinephrine (NE) activity, may represent one of these modulatory influences. The current study investigated potential alterations in NF, content within the PVN during the early stages of short-day exposure in Siberian hamsters. In addition, the interaction of NE content with the modulatory dopamine (DA) system was investigated via administration of a DA agonist (CD154) or antagonist (pimozide). Hamsters received CB 154 (500 micrograms), pimozide (45 micrograms), or control solution via the drinking water under either long days (16L:8D) or short days (10L:14D), and were sacrificed at 1, 3, or 5 wk of photoperiod and drug treatment. The brains were removed, and the PVN microdissected from the hypothalamus and analyzed for catecholamine content using high-pressure liquid chromatography with electrochemical detection (HPLC-EC). The results revealed the expected stimulation of circulating PRL under both photoperiods following pimozide administration, as well as the expected trend toward an accelerated suppression of PRL under short days induced by CB 154. For control animals, there were no changes in NE content, or the ratio of 3-methoxy-4-hydroxyphenyglycol (MHPG)/ NE in long-day exposed animalx, but for short-day animals, both NE content and the ratio of MHPG/NE declined over time. Administration of CB 154 had only a marginal effect on NE content and the ratio of MHPG/ NE, but pimozide administration resulted in a decline in NE content and an increase in the MHPG/NE ratio under short days, and an increase in NE content and the MHPG/NE ratio over time for long-day animals. These results suggest that both photoperiod and administration of a DA antagonist that increases circulating PRL levels induce alterations in NE terminal activity within the hypothalamic PVN.